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102(^^880 "^^>^ 2004/5/21 

^ M]^o} ^^^^ ^^^^''^^ 2.ii^El-S3^ ^^^*H 27>^1 ol^Si ^^7l» 

7l.;,l^ ^7>>«# S^^^ CMP-g- ^t.V;^!''!! ^<>l3i. ^ ^'^-a: ^^I^V ^s^l^l 

€¥71* 7>;<m ^7V^1» ;^l2:*>fe , ^ -^71 ^^^^ ^7] 

rate), ^^^] , ^ Ir^'S^CWIWNU)*^! ^^^^ , ^>«^1 3.^-^3 Hfl#|« 

£ 1 

CMP. 4s1«=>>'?i^>^l. 
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102(^^880 2004/5/21 

CMF-%- M]^^} ^"V^1 ^ ^ U-^{Ceria Abrasives for CMP and Methods of 
Fabricating the Same} 

S. 1^ ^ CMP-8- M]^<=>} •a^Hl^ ^:^S.olr1.. 

£ 2fe ^ -a -t-^HHl CMP-§- 71^^ M-^^fl^ 

£ 3(a)^ 7l^s^ <aii>-g. ^^>>11^ •^i:'} -a^^ ifltb '^^y 

3(b)^ ^ ^ CMP-§- ^^Hl^ 'i^T^'V ^-^^^ ^^"^ ^^^1 

5, 4(a)^ 7i-^o^ o^p>-g- o^p>;*ll^ <?ip> tfl^ ;?c|:^ «a;^> als 

:£ 4(b)fe ^ 'a ^^1<^1<^1 tcl-^: CMP-8- '^i^V ^^^^ ^^"^1 

:£ 5^ STI ^'^S.olcj.. 
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- #^ <^^>: 2004/5/21 

102C^^»)880 ^^=1 s 1 

8> ^ ^^>^ ^"^^"^ ^1^^^ ^""^ 

(Chemical Mechanical Planarization ; CMP) ^^<^1 ^}%^^ 'S-Hl ^ ^ ^1S«J-^<^1 ^tt 
^olji. c-l^ o.s.^ 256 ^7M^^ ol^a-c^ (0.13/mi ol^>^ T^;^>^lr) ^:iL^^ 

jg-^gofl ^-g-Sl<H^l^ STI (Shallow Trench Isolation)^^* 7] 

<9> 7l^^ ^S^ifl ^^>^ ^^^^^ ^^^^ -it^ (Local Oxidation of Silicon ; 

LOCOS) ^;^>tll:<='l 0.25/fln ol*>5. ^<H^m^i *=»l^>fl ^^^^"I 

S.^ STI S.-gsl^rV. 

io> o]^^ STI^^# £ 5^ (a) xfl^l (e)» ^2:^H ^>^*1 ^1 ^"^^ 

£ 5(a)ofl^i ^''1^ S^(11)<^1 ^^^(Si3N4 Film : 13)* 

X\^]JL :g5^^Hl3)* ^( £ 5(b) ^2:). ^^}7} '^^^'^ 

^(trench : :£ 5(c)^^ 15)* ^t:^. <=>H^i ^ ^(15)aVo1611 ^^1:^, ^ ^V^^ 

(Si02 Film : 17)* m ^*(S 5(d) ^>5f--t* CMP^^^S ^-}>ll7l^<^ 

^^^ic^-(:£ 5(e) ^2:). 

^ii> -€^1^ ^>^<^ ^a^^>ii «j-§-^>^^^i <=»i2^tb ^<=>fl7i 

CMP^^^gAi ^;.V4^* ^:&^>^ €^-4<^l^i ^^>^> ^^'^'='> ^1^^^ 
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'l02C^880 2004/5/21 

^>^S. -it^^^l ^"^^ ^H^^ ^^(^ 5(e)«=11^i ^^^S. SAl)m^<:>l ^^Stt 

tf. 4e|-Ai STI CMP^^<H1 A>-g-sl^ <^T.>^1fe A>si.p-l-3if ^^^^ JL^^^] ^^^^] 

2>sri a«p €2:1^ -ir^^fe 7i^s.Ai, ^oi3i]» «^T.>i (^^ Pad) s.^^ 

ofl :g^S>£^ ^^<=fl><-i ^-^^^l ^^V^l» ^I'^'l^ ^Jr^Al^l^ 

#2fl€-(Platen)3if 7fle|o1(Wafer Holder)* ^^^1^ Ir^^^S. ^flol^J) ^ 
7]^IL ^^n^ olse] <^v\7} ^^Tfl 4.;^V^ €"^4 ^'='1^ a^-i: 

i3> 01^ STI CMP-8- ^T^HloilAi ^^sl^ ^^^^ JL^^^^, ^^>^£. ^^^J:^^^. pVolsS-'^a 
Efl^ (micro-scratch) -J^^^^H, ^jl ^-d^ ^^5^- Ifm ^1^^ ^ <a 

i4> oie;i^ sri CMP^ ^^Mm ^i^*>7i ^tb 7]^^^ ^^^]^]^^ 2ooi^<^i m]^ 

0} ojj^vo^ '^l* *^l-§-tt ^-^d^i^l '^a^V^l (T^l^^^ 6.221,n8)<^l 91^. 

:15> ^ 7l#S.^ «m;5^<^lAi 2002^iofl ^^tb l^l-'^^^ ^^^^^ ^^^«o>^ ^ 

♦ ol-g-^ i^i^til <^T.H1 (T^l^^^ 6,420.269) ^<^1 ^^^ul- ole^l^ ^^7] 

# ^^^^ 7]^^<^ -id^^l^ ^^^4 S.^]s\^ 9X^, STI 
CMP-8- (High 
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" 102(^880 ;a^>: 2004/5/21 

Selectivity) ^^^V^l^^i ^^^^ ^-Ji^^. '^'I^ '^•iJ^Klarge 

particle) ^7}^ ^^l"^^ ^ ^^V^'^^l '^^V'^^^ ^^l^^S 5^^! 
#3.. ^^71- ^^^«>:il -i:^^«>7fl 5.Ali|<^ ^t}. . 

i6> TthBi-Ai cMP-8- ^i^>^i . sri cMP-g- ^^^^ ^^^tt ^€<=>ii^i 

i7> ^ o]^ ^sflsi Ji^^^, ^-tt^^i ^ 

^-g-^v^ 0.25^^1 «^i*>^ ^^^i ^ sti 
7]m <a^>^^<='fl ^^^"^1 ^^^^ ^^i^'=*> ^^^^ ^^^^ 

cl8>atb. ^ ^7HAi ^7V^1* ^^^<^ i^^^l^ ^^^-^^^ 

7H cl-ojtt ^-i-<=>l 7>^*U. ^e^V^lS. fl^^<=>l ^^^>:^1 ^i^^<=>1^^1 ^^^^i CMP 

^£^1 ^1S^^<=>11 7>^ ^1^^^ I'VolM-^Hifl^l- ^:^1^7l ^*!: CMP-g- ^i^Hl ^ 

<19> ^#^> tiV^sV ^^^^>7l ^^V'i, ^cJ^flS-Ai ^ ^^51 CMP-8- ^^Hm 

^flBl<^V(Ce02) 

<20 §^11.1^^31). 2.i=.^E).«?5^ ^-^^^V*:^ 27>;^1 ol^Sl ^^7l» 7}7]^ S^^^ ^7H1» S 
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.^^.on^ ^^ 'S^V- 2004/5/21 

102(|^^H3880 s I 

^71 ^7}:^W<^]^ ^71 l-slPlE}-«a^^^-l^ #Bl<=>>am^ (PAA) afe '^i^a 

7y^1^ ^-^^l-S-^i ^7>;^1» /^l^tr}^ ^ 

<27> ^ ^^<^^i A>%o.sAi. ^ CMP-§- <^ny:4^ ^^^^^ ^^V^* 

<28> £ IS] %^^<^ ^71 M]^<=>} ^^^^ ;^ls«<J-^3if ^71 ^7^1^ 



32-9 




^^ <^7]-: 2004/5/21 



« JL^^ *^7l (High Shear Mixer)<=^lA^ ^^^H ^^^V^ 37l» ^H^7l 

JLc^luixl ^dfl (High Energy Attrition Mil lerH^i ^^tb^. ^'^V^a^V^ ^ 

10-50^^ -fr^l^H. 20-40 ^^%7> ^^^}^ ^•='1 

37> ^^Al Jicnm;^! 900-1600 rpm^S. 2:€«V<=^ 100-250nmfi1 "^H 

7>^m -S^^- ^^^fe ^S* ^V-^^V-^^ ^'^^^ ^^^^ ^^^^ 

tiKMedia Mill ^ul<^3- ^^V:^«l)* <^]-§r^}<^ ^^>* '^l^ ^^>^«1^ 

ol-§-§M£ 7>^^HP>, ^^>^^^ ^^J^^ ^ 7}^^ ^<^B\ ZL5li 

41 ^i^ogs ^ 3i^<a£ ^AVA^ <:^al 7>;^1 ^41* 1: 4 ^:a<?3- ^^>^«1* 
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1021 




%^ <^7]-: 2004/5/21 



8> ^ -^m^^lfe 2:aL^ ^-ar^wl-l- >^>-g-^^^til (Microf luiducs Corp.) >11 

^oi T3>olaS.#^t1-<:'l;^ (Microfluidizer) (Nanomizer)Sl 7ll#<^ q-iiP>ol;^ 

(Nanomier) a>-^^c^op^ o]^ ^n]^ A>-g-^£ ^ ^^^J" ^^W^ ^^J^J 

39> JLO^ ^>tb/.l "^-^^ 10.000 ~ 20.000 psi7> ^V^^l^V^. ^1^^^^ '3-^«=>il^i ^ 

40> ^X^o] ^^'g^ ;^H^^^1 Tn>«.2l5)^0.^^ o] ^^I^HA^ 2^^^!: ^<^1^^1 ^ 

^7>ig41^ <5i^>*?3>^>«- 7i§*M 0.0001-10.0 ^^%7i- ^^^1-1^. H}^^^>7im 0.001 ~ 

3.0 . 0.02 - 2.0 7> l-^-^r ^ 

slslifl6l|Ai «a^>:?]:<:fl 7fl-§-:g-i- -^^^m ^7>^ol lO.OOOol^o] ^•^<^1£ ^^AKk 
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%^ <U7^: 2004/5/21 



3> oV;g^^ ^^^B\ 7]^^ 7]^ (Newtonian behavior)<^l wV^^^V^ '^Hl tfl 

-B-^^^ ^^^^ ^ 2oflA-l ^^^9X^. ^> H 2«:^lAi ^<:«^^^o1, ^A>o>^^ 

^Slelfe ^^^<=>fl ^A^^ ^H7V ^^ofl. ^AVO].;^^ ^^^^ 

ol ^7>^£ 7l^^ M-B^-^t^. #5)5^^ Ir^V^J:^^ ^^<^1 

^•^^ A>^^M ^^^A^ ^^m\ ^m^^ 2:^ 

44^x3V;^m %7]<^^=\ ^^^^ ^#*>^ ^7\A^ OiP ^^'=>fl 

^ol tiV^2)^s.S. "9*^^ ^^^» 

4S> ^ ^^6j] ^*>^, ^^>^ 10.000 ol^V^ ^«=>1^^^^ -^-71* 3.^^V ^-^M ^ 

^6j)A-l =|7fl ^ui ^Alofl (surface potential)^ ^71-^17'^ <^^\A^ ^ 

^^^^^^■^ -B-^1^m ^ ^^^i STI CMP^^<^^-1 ^^51^ ^t.Hl'^ll ^-iV^^ 

^> ^^^^ ^ 5a^. 

<46> (:^«^-:^ ^7H1S1 

<47> ^71 ^«|-^ ^7>>I1S1 £ 1^ ^^^i'^l^'l ^'^l . ^ 

2.i^^^S3si §wl^>^ o]^^, ^1*^ -§-'11^ "t^l ^-^^l^^m 

<48> ^ ^^^Hl^'-i A>-§-Sl^ l-Bl^Bj-SJail. S.i^i^Bl-<a* ^^^-SV*^ 271-^1 ^l^S^ ^^7l» 

7].^]^ g^^;^ ^7HHlAi, 27H ^^7lS ol^c^i^ ^B^^* S#B^ ^ (copolymer )Hl-aL 
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^T-V: 2004/5/21 



AV-g-si^ ^e^ova^-tv (PAA) x^iiBfam^l^^m^ ^^V^^ 2.ooo~i.ooo.ooo7V ^^«> 

13^, 13>^:^^}711^ 5,000-500,000. 1=1^ w>^3l-g|-7ll^ 10,000 ~ 100,000<:>1 

^-§-7HAi ^7>>im -t^^^ aL^:^^ ^^7l (functional group)<^l ^ 

7>^-ar 0.03-10 f^^7> I3>^^^>fl^ 0.05-5 wV^^-SVTll 

^0.1-3 

5i> ^ ^71 51-^:^ ^7H1^ l:l<='l ^>^^i. 

(PAA) 'S:^ ^ El-am sll<=>ms^ eVsS^ o>sm<^V^l^ i:^lEi-am<^M^ a 

^ <:>fl^-T.flBl-am^M^» ^^*>^ ^<^H. <=>l^>fl ^^^^ ^7>^1» AllBle.> ^ 

2^lBl<^ ^^*H A>-g-*>^. >L>^^^ ^^>^^ ^7\^^^ 
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102(|^^880 'S^V- 2004/5/21 

^<^H. >^>-g-^ ^-f ^^]^ S.^^ ^^f' 4::^l-7> ^^ofl 
(passivation layer)ol ^^^^sjo^, o]^p\] ^j^f^^ €^#f^ tl-S><^ -S: 

^^f^o] ;^l7lslfe T^l-^j (dishing) ^-^^ ^^S* ^ ^a-J^f-^ 

<55> ^«|-:^ :^7H1<^1 *<H7>^ ^^^^^ ^Al6|]ol]A-1 ;^Hl^>7ll SE^t &I ^ 

^H* Tl^A-l ^ CMP-§- ^^^Hl^ ^''H^^ ''•>^:£ ^^>^^ ^1^<^<^>^i 

<57> (^aHI 1) 

<58> ^A^^ jL^S. Afle)<i> 50kg, 3^^^ 150kg -i: ul^^ ^^7lo?|Ai Cf^ ^Jl^ ^AVo. 

^7.} ^-^^S.^ oJ-S-^ l-elTil]B|-a.m2ll*='lB(:=«l1^^ DarvanC o]^ , R.T. Vanderbilt 

^7}^9l 480kg^ ^7^ ^ T^^l lO-^^ftS. ^^^3] >fl 

3:^1 I0^^%fi1 #Blsl 2kg3l- 2:^^ 8kg^ ^<>1A^ 2^^%^ ^11elo> ^e^lsl lOkg-ir 
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102(^880 2004/5/21 

> ^^7]^^ 1-El<i>a^'i> (PM) 0.3kg^ «>>3.m«:>>ial^ 0.05kg^ -i-^fl(^^ 

^^*H ^-§-^l5'l:ii ^7H<?1 ^^4^* 9.5kg* ^7}-^c^ ^ lOkgfil :^7>;^1(^:S 

tfl ^7>^J?^ l:l ^^tb^. <^1eltb ^i^^-^^-^-l ^1^^ ^^^^ 



;i> (-iAH 2 ifl^l 10) 

>2> 2^^1 10^ 14 'S-^-^^ 

>im & 1<^1 ^-l-Bl-vt tfl^^H ^^'V 

^^^711 l:l 
63> [a 1] 2?- ^aH^ ^7H1^ 

64> 







^AHI 1 






^^Hl 2 




^^l^il 3 








5 




^Ajo^l 6 






^Al<m 7 




8 




^AHI 9 




^Ajo^l 10 





i65> [H]ji7ofl 1] 
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%^ <g^>: 2004/5/21 



7> ^tb. ^'a^-^S. «m^1>^>^ HS 8005<H1 tfltb ^i^^^i- 

»> (21-^ ^^>^1^^ 1-^^ -^1"^) 

i9> >8-7l ^AHl 1 vfl^l 10 l^^Ai CMP-§- '^t.V^l ^ m^^}^ HS8005» 

7i> 1) ^ig-^S. : sjAVCCoulter-Beckman) N4 PlusS. 

72> 2) • Ir^^H N4 Plus ^ 

73> 3) ti.^^:E.(Brookf ield) ^iE.:^ DVII+ S. 

74>4) ;^llEl~S^'t (Zeta-Potential) : (Colloidaldynamic) Acousto -Sizer II 

^5> 5) Eflo-jE^ : PSS^V AccuSizer 780APSS 

t76> zl-z^-^ >gAl<m. wliSLcfl ^ HS8005 ^a^V^H tfltb 1-^^ ^1-^ a2«:>fl 
=77> [a 2] ^^Hl tfltb CMP-g- 'S^V^I^ 



C78> 







(^^ :nm) 


— ^S. 
(^^:cP) 


Zeta-Hotential 


Number * 
>1.09 IM 


^AHI 1 


180 


53 


1.5 


-66 


0.04% 


^A|6i| 2 


183 


54 


1.4 


-66 


0.04% 


^A|o,| 3 


182 


53 


1.5 


-65 


0.03% 


^AjC^l 4 


185 


53 


1.5 


-65 


0.04% 


-M^HI 5 


186 


54 


1.4 


-65 


0.03% 


-^Alojl 6 


182 


52 


1.5 


-65 


0.03% 


^Ajc^l 7 


181 


53 


1.4 


-65 


0.04% 


-M^MI 8 


183 


54 


1.5 


-67 


0.03% 


9 


187 


57 


1.4 


-63 


0.04% 


^Ajoil 10 


186 


54 


1.6 


-65 


0.04% 


Hj 510^1 1 


181 


54 


1.3 


-117 


0.03% 


HS 8005 


260 


1 48 


1.5 


-52 


0.12% 
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• '^^V- 2004/5/21 
880 

AS7l7fl =1^ ^^^^ ^^"^ ^1^1^ CMP^^ ^-^^^ ^«=>1 ^ 

^ 5a4fe ^<=>i^. =L^^ ^7>"-^ ^^1^ ^^^^ ^* ^ ^^'^^^M ^ 

;o> stb ^lBl->5^A>oi HS8005fi1 alSL^H ^ ^^H^ 3g5<g£7> 

Jl> (o^TiH^Al^) 

B2> ^71 ^JAHI 1 10 ^ «1S<^1 1-fl^i CMP-i- <^^>^1 ^ -^^^ *m;5^1^>^ HS8005# A> 

-g-^M 'S'H^^^l^^ €^1*>SSIT^. OJP Si'>^«lfe ^-^V (Strasbaugh)^ 6EC* ^>-§-^V^ 
31, m n^]^^ PETTEGS* £i^V«=^ 8«^1^1 ^<=>H ^^'=>fl ^^^^ ^<=>H^ Si3N4» 

8^^1 ^fl«=>l3f| ^^<=fl €^^<=>1 ^-^^^ tfl^^^S. ^Al-S>^4. 

«3> «a^l->^^^l-l 

«4> 1) Pad : ICIOOO/SUBAIV Rodel'^^V ^l^^lw) 

c85> 2) ^:^^^7l : Nano-Spec 180 i^]^ Nano-metricsA} a]:^;^]^) 

<86> 3) i ^S. : 70 rpm 

<87> 4) ^n^^ ^S.(Spindle Speed) 70 rpm 

<88> 5) ^7j-^(Down Force) : 4 psi 
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%^ 2004/5/21 



^ 6) flfl^^CBack Pressure) : 0 psi 
> 7) ^Tt'V^l • 100 ml/min. 

2> a^, ..>ol3:S->.32fl^^ Surfscan 6200 KLA-TencorA> a>-§-^Vc^ m^}'^ 

cf. 2]-z^-^ -^Alc^l. wliiK^l ^ HS8005 ^^>^l«=>fl tfltb ^^H^^^ a 3<=>11 



>4> 



^A|6i| 1 
^A|.^| 2 
^A|oi| 3 
^A|oj| 4 


(A/min) 
3200 
3210 
3205 
2780 


(A/min) 
60 
59 
59 
50 


53 •• 1 

54 : 1 

54 : 1 

55 : 1 
54 : 1 


mm (*) 

1.8 
1.9 
1.9 
1.9 
1.9 


(#) 

75 
63 
63 
63 
63 


(#) 
296 
225 
225 
225 
225 


(#) 

1 
1 

1 
0 
0 


-^Ajc^l 5 

^A|6i| 6 

^AHl 7 
^AHI 8 
^AHI 9 
-M^Ml 10 
tilSc^l 1 
HS 8005 


2800 
3200 
3250 
3190 
2760 
2750 
3800 
2500 


51 
61 

59 
60 
49 
50 
520 
55 


54 : 1 

55 : 1 
53 : 1 

56 : 1 
55 •• 1 
7 : 1 
45 : 1 


1.9 
1.9 
1.9 
1.9 
1.9 
4.7 
1.9 


63 

63 

63 

63 

63 

356 

529 


225 
225 
225 
225 
225 
278 
543 


1 
1 
1 

0 

1 

3 
4 



io<^i^ ^^3.^m ^B-^ 

^B^^4. «m ^1^^ S.i.t^(€AHl 4. 5. 9 ^ 10)» ^7>;^1^ ^^>^1 

T^V^ S^V ^71 t,fl^<^ ^€"^51 ^4-<=fl'^-1 4.^V^ ^ =^ ^1^*=^!^ 
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102(^880 ^^^>^ 

^^■y^^^ ^7v>ii7> t^i^ofl ^^^^^p>^oi i^B-^^-a: ^d^«]» 

> tb^. ^Bfl 71^^ -apHK*!^^^}^ HS 8005) ^ ^ ^^71:^^ ^v>-§- ^^>^1 

7> £ 3(a)^ S. 3(b)fe 71^^ ^^V-g- "S^V^l ^ ^ ^^^^ ^ ^^HH CM>-§- 
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